Growth blocking peptide (GBP) is one of the growth regulators in lepidopteran insects. Using RT-PCR, we detected GBP expression in two insect cell lines from Mamestra brassicae, SES-MaBr-4 from the fat body and SES-MaBr-93 from hemocytes. The sizes of the RT-PCR products agreed with the sizes calculated from the GBP cDNA sequence. These findings suggest that GBP is a candidate for an essential growth factor in these insect cell lines.
INTRODUCTION
Cell lines are highly useful for investigating growth factors and over 500 cell lines have been established from more than 100 insect species (Lynn, 2001 ). However, little is known about insect growth factors, because most cell lines have been cultured in media containing fetal bovine serum (FBS), which contains many undefined substances including growth factors, making the purification and investigation of insect growth factors very difficult. In lepidopteran insects, Doverskog et al. (1999) purified insulin binding protein from the Sf9 cell line cultured in serum-free medium and Andersen et al. (2000) then determined the cDNA sequence of this gene. Their data indicate that insulin acts as a growth factor in the Sf9 cell line. On the other hand, in another lepidopteran cell line from Mamestra brassicae, Nishino and Mitsuhashi (1995) reported that insulin could not be substituted for FBS, suggesting the existence of other growth factors. Recently, growth-blocking peptide (GBP) was purified from the armyworm Pseudaletia separata and was suggested as a candidate for a new insect growth factor (Hayakawa 1991; Hayakawa and Ohnishi, 1998) . GBP consists of 25 amino acid residues, and retards the development of lepidopteran larvae at high concentration but stimulates larval growth at low concentration. The similarity between the three-dimensional structures of GBP and mouse epidermal growth factor (EGF) suggests that insects possess an EGF type growth factor (Aizawa et al., 1999) . In the present study, we examined the expression of the GBP gene in Mamestra brassicae cell lines cultured with FBSfree medium.
MATERIALS AND METHODS
Cell lines. SES-MaBr-4 (Inoue and Mitsuhashi, 1985) and SES-MaBr-93 (Mitsuhashi and Shozawa, 1985) were cultured in FBS free MM insect cell culture medium (Mitsuhashi and Maramorosch, 1964) at 25°C. Cell number was calculated using Thoma's hemocytometer. DNA extraction. DNA was extracted by modifying the method of Landry et al. (1993) . Briefly, 1ϫ10 7 cells were collected and suspended in 300 ml of lytic buffer [10 mM Tris(hydroxymethyl)-aminomethane (Tris)-HCl pH 8.0, 150 mM NaCl, 10 mM ethylen diamine tetra acetic acid]. Following addition of 3 ml of 10% sodium dodecyl sulfate and 30 ml of proteinase K (Nippon Gene, 2 mg/ml), cells were homogenized and then incubated at 40°C for 90 min. Incubation was stopped by heat treatment at 100°C for 5 min. The reaction was centrifuged at 18,000ϫg at room temperature for 10 min and the supernatant collected. DNA was extracted twice from the supernatant using a solution of phenol 25 : chloroform 24 : isoamyl alcohol Appl. Entomol. Zool. 37 (2): 291-294 (2002) 291 Expression of growth-blocking peptide in Mamestra brassicae (Lepidoptera: Noctuidae) cell lines Masakuni Narita, Kikuo Iwabuchi and Tsuyoshi Hiraoka* 1 and precipitated in 70% ethanol containing 0.3 M of sodium acetate (Landry et al., 1993) .
RNA extraction. Purification of total RNA was performed using a modification of the method of Chomoczynski and Sacchi (1987) . Briefly, 1ϫ10 7 cells were collected and added to 1 ml of Isogen (Nippon Gene) in a 2 ml tube. After gentle agitation, the cells were incubated at room temperature for 5 min and then 0.2 ml of chloroform was added. The cells were inverted 5 times and again incubated at room temperature for 5 min. After centrifugation at 18,000ϫg at 4°C for 10 min, the clear upper layer was transferred to a 1.5 ml tube and RNA precipitated by addition of 0.5 ml of isopropanol. The RNA was pelleted by centrifugation at 18,000ϫg at 4°C for 10 min and washed in 70% ethanol. Total RNA was dissolved in DDW, treated with 200 mU of DNase I in reaction buffer (20 mM Tris-HCl pH 8.4, 2 mM MgCl 2 , 50 mM KCl; Gibco BRL) at 25°C for 15 min, re-extracted using Isogen and precipitated as described above.
Reverse transcription. A 26 ml aliquot of total RNA (20-52 mg) was mixed with 2 ml of oligo-(dT)20 (10 pmol/ml; Toyobo), 8 ml of 5ϫ reverse transcriptase buffer (Toyobo), 2 ml of dNTPs (20 mM each) and 2 ml of reverse transcriptase (Rever Tra Ace, 100 U/ml; Toyobo) and incubated at 42°C for 60 min. The reaction was stopped by denaturing the enzyme with heat treatment at 99°C for 5 min. Next, 10 U of RNase H (Toyobo) was added to the cDNA solution, which was then incubated at 37°C for 60 min to disrupt any RNA-DNA hybrids. This solution was then used for PCR.
PCR. DNA amplification by PCR was conducted according to a slight modification of the method of Strub and Walter (1989) . PCR was performed in a 50 ml reaction volume containing 10 ml of cDNA, 1ϫPCR buffer (Nippon Gene), 250 mM dNTPs, 2.5 U DNA polymerase (Taq DNA polymerase (Gene Taq FP, Nippon Gene) mixed with KOD DNA polymerase (Toyobo) at 100 U: 2 U), 16 pmol of each primer set and DDW. The reaction was incubated at 94°C for 2 min, followed by 31 cycles of 94°C for 1 min, 60°C for 1 min, and 72°C for 2 min, followed by a final elongation at 72°C for 7 min.
Primer set. The forward primer, 5Ј-TCTGAAC-AGACGTGACACG-3Ј and reverse primer 5Ј-GC-GTTACCTTGGCATGTC-3Ј were designed based on the GBP sequence in GenBank (accession number GI: 3986189).
RESULTS AND DISCUSSON
The size of the PCR and RT-PCR products were in agreement with the 537 base pairs calculated using the GBP cDNA sequence (Fig. 1, genomic and RT-PCR). This suggests that no intron is present in the genomic sequence of this gene in this cell line. The RT-PCR product was visualized as a single, clear band, however an additional broadband (Fig. 1, RT-PCR) was also observed. PCR of genomic DNA did not produce this additional broadband (Fig. 1, genomic) , whereas only the broadband was observed in PCR using total RNA (Fig. 1, total RNA) . Thus, the broadband seen in RT-PCR was derived from the total RNA fraction. No band was observed in PCR based on the total RNA (Fig. 1 , total RNA), suggesting that there was no contamination of genomic DNA in the total RNA fraction.
GBP was purified as a growth-blocking factor in the larvae of Pseudaletia separata parasitized with the parasitoid wasp (Hayakawa, 1991) . However, this peptide has also been found in normal larvae without parasitization. Therefore, Ohnishi et al. (1995) suggested that GBP is a growth regulator in normal development. GBP has been found in other lepidopteran insects including Manduca sexta, Spodoptera exigua, Heliothis viescens (Skinner et al., 1991) and Bombyx mori (Ha et al., 1999) , suggesting that this peptide is common in lepidopteran insects. Recently, Hayakawa and Ohnishi (1998) demonstrated that a low concentration of GBP (1 pmol/larva) stimulates larval growth and that several pmol/ml of GBP stimulates DNA synthesis of Sf-9 insect cells and human keratinocyte cells. Analysis of the three-dimensional structure of GBP suggests that GBP has structural similarities with the C-terminal domain of epidermal growth factor (Aizawa et al., 1999) . In combination with the results of the present study, these findings indicate that GBP is a candidate for a basic growth factor of insect cell lines. We have demonstrated that GBP exists in the SES-MaBr-4 and SES-MaBr-93 cell lines, which are highly useful lines for investigating the function of GBP in vitro as they are easily cultured without FBS. Recently, in a Drosophila cell line, small double-stranded RNA of only 21-and 22-nucleotides long were shown to induce post-transcriptional gene silencing (Elbashir et al., 2001 ). This method is very simple and effective for knocking out a specific gene and will be useful in further analysis of the function of GBP in cell lines.
